[Soluble expression, purification and structural analysis of the bHLH transcription factor Bmsage of Bombyx mori].
Basic helix loop helix (bHLH) transcription factor plays an important role in biological processes. Bmsage is a class of bHLH transcription factor highly expressed in the silk gland of Bombyx mori, which is not only involved in the developmental regulation of the silk gland cells at the embryonic period, but also plays a crucial regulatory role during the synthesis of silk protein. However, currently, much of the property and structure of Bmsage is still remained unknown. To study the property, structure and biological role of Bmsage, we constructed several prokaryotic expression vectors of Bmsage fused with NusA, MBP, SUMO, Trx and His tags, respectively, then screened and determined the best soluble expression vector and condition of Bmsage in Escherichia coli combining with the induction temperature and IPTG concentration, and further purified the recombinant Bmsage by Ni-column affinity chromatography according to the established expression condition and characterized its secondary structure using circular dichroism spectra. The results showed that NusA and MBP could significantly enhance the soluble expression of Bmsage in E. coli, but it was difficult to separate Bmsage from these tags. SUMO could not only increase the soluble expression of Bmsage in E. coli to a certain degree, but also be effectively separated from Bmsage. Other tags did not effectively promote the soluble expression of Bmsage in E. coli. Circular dichroism spectra showed that the purified Bmsage had well-defined α-helix structure in solution, indicating that SUMO may promote the correct folding of Bmsage into native-like structure. These work not only establish a foundation for further study of the property, structure and function of Bmsage, but also provide a reference for the expression and purification of other similar proteins.